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Abstract Studying spatial variation of soil organic carbon density SOCD is helpful for exploring the mechanisms of carbon sequestration
under different restoration practices in the Loess Plateau. Wufendigou, Zhuanyaogou, and Yangou watersheds were selected across the hilly—
gully region of Loess Plateau from North to South. Changes in SOCD in these three watersheds were analyzed during conversion of cropland
into grassland and woodland. In the same watershed, SOCD was higher in woodland and grassland than in sloping farmland, and greater in
surface 0~10 em  than in subsurface 10~20 em  P<0.05 . Under the same land use, SOCD showed significant spatial distribution P<
0.05 among three watersheds. From North to South, SOCD changed from 0.54 kg -m™ to 0.56 kg-m™, and to 0.61 kg-m™ for sloping farm—
land, from 0.64 kg-m™, to 0.90 kg-m™ and to 1.05 kg -m™ for woodland, and from 0.71 kg-m™, to 0.67 kg-m™ and to 0.73 kg -m~ for
grassland. Compared to the sloping farmland, percent increase in SOCD caused by converting cropland into woodland or grassland had spa—
tial variations from North to South. In woodland, the percentage was 18.8% in Wufendigou watershed to 72.7% in Yangou watershed, where—
as in grassland it ranged from 32.1% North to 20.1% South . Our results indicate that SOCD is closely related with climate condi-
tions, biological factor the fine—root biomass , soil properties and soil erosion intensity in hilly—gully region of the Loess Plateau.
Keywords soil organic carbon density; small watershed; spatial variation; conversion of cropland into grassland or woodland; loess hilly -

gully region
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Table 1 Physio—geographic characteristics of studied areas

[km? 7.7
111°07'00"~111°09'01"

39°43'01"~39°46'00"

29.11
111°12703"~111°19"28"
39°11'06"~39°13"47"

48
109°20"00"~109°35"00"
36°28'00"~36°32'00"

/m 1080~1220 845~1244 986~1425
/°C 7.3 8.8 9.8

/mm 389.6 447.5 558.4
/t-km™?-a’ 21 000 20 000 9000
1% 8.9 8.3 15.2
1986 1986 1988

Stipa bungeana Thymus serpyllum Atremisia frigida Hippophae rhamnoides Cara—

gana korshinskii Salix psammophyla Panicum miliaceum Zea mays Triticum aestivum | Melilotus suaveolens

A gropyron cristatum .

Populus simonit Pinus tabulaeformis

Medicago sativa

Sophora viciifolia

Artemisia gmelinii |

Bothriochloa ischaemum

Table 2 Soil samples collected in three watersheds

Queccus liaotungensis

o

Robinia pseudoacacia

1% 1% 1%
12 18 120 15 » 150 44 19 264 NN
28 42 280 17 25 170 136 58 816 N N N
27 40 270 35 52 350 56 24 336 N N
67 100 670 67 100 670 236 100 1416
1.3
1.3.1 2
SOCD=10xSOCxBD/100 1 2.1 SOCD
S0CD kg-m™ 10 1
cm SOC g-keg™ BD SOCD > >
g-cm™ 100 . P<0.05 . 0~10 em SOCD
R=100xR,/[w/ dI2 ?| 2 0.71 kg*m™ 1.3 1.1
R, kg-m™ R, 10~20 ¢cm SOCD
10 em gd
cm 100 o SOCD P<0.05 .
132 SOCD 0.91 kg-m™ 0.67
Microsoft Excel 2003 kg+-m™ 0.54 kg-m™
SAS 9.2 N N P<0.05
SOCD a=0.05 o
Sigmaplot 12.0 SOCD
SOCD N P<0.05 .
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Figure 1 Variations of SOCD under different land use types in the same watershed
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Figure 2 Variations of SOCD under different land uses among three watersheds
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Table 3 Increments of SOCD under different conversion practices

/em /kg+m™

1% /kg-m™ 1%

0~10 0.10 18.8 0.17 32.1
10~20 0.07 16.8 0.12 27.6
0~10 0.36 66.5 0.13 23.7
10~20 0.05 12.3 0.03 7.4
0~10 0.44 72.7 0.13 20.1
10~20 0.37 61.6 0.09 15.2
0~10 0.30 52.7 0.14 25.3
10~20 0.17 30.2 0.08 16.7
= SOCD- SOCD = SOCD-
SOCDY/ SOCD

SOCD among three watersheds
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Figure 4 Distribution of fine—root biomass density among

three watersheds
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